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(54) Adjustable bubble guide or cage 

(57) A bubble guide unit according to the present 
invention comprises two concentric frames (10.11), at 
least one (11) of which rotates relative to the other (10), 
through which the film bubble passes. At least four bub- 
ble guiding rods (12,13.14.15) are arranged symmetri- 
cally to each other, and pivotalty engage one frame (1 0) 
at one end (16a.16b^16c.16d) and to freely engage the 
other frame (11) near its other end (17a,17b,17c.17d). 
Freely engage here means that the other end of each 
rod is free to pivot to some extent as well as to move in 
the direction of its length beyond the pivoting point and 
back. This is most easily accomplished by a pivoting 
ring through which the rod passes or. less elegantly, by 
a fixed ring having an aperture larger than the rod diam- 
eter. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

[0001] The present invention relates to the plastics 
industry in general and in particular to apparatus for 
extruding blown film. More particularly, it relates to post 
extrusion devices generally known as bubble cages or 
guides. 

2> Related Art 

[0002] All blown film is extruded either vertically, up or 
down, or horizontally. In all instances, once the polymer 
exits the cylindrical die. it forms a cylindrical "bubble" 
and is drawn from the die by means of two rollers (usu* 
ally known as "nip rollers") which contact a collapsed 
outer end of the bubble. The distance between the die 
surface and the nip rollers may vary from six to over one 
hundred feet. As it exits the die. the bubble is inflated 
with air to the desired diameter. Normally, the air inflates 
the bubble through the die and once the requisite diam- 
eter has been reached inflation ceases and the air is 
trapped between the face of the die and the nip roller 
The bubble must be guided to ensure good centering 
and tracking with minimum side-to-side oscillation or 
off-centre movement The guiding has been accom- 
plished by means of bubble cages; individual guiding 
bars; guiding bars interconnected by means of chains, 
gears and the like; and a variety of other methods. 

SUMMARY OF THE INVENTION 

[0003] The present invention provides a simple, 
adjustable bubble guide or cage (hereafter guide). 
[0004] A bubble guide unit according to the present 
invention comprises two concentric frames, at least one 
of which rotates relative to the other, through which the 
film bubble passes. At least four bubble guiding rods are 
arranged symmetrically about the center of rotation to 
pivotally engage one frame at one end and to have its 
other end portion freely engage the other frame. "Freely 
engage" here means that the other end of each rod is 
free to pivot to some extent as well as to move in the 
direction of its length beyond the pivoting point and 
back. This is most easily accomplished by a pivoting 
ring through which the rod passes or. less elegantly by 
a fixed ring having an aperture larger than the rod diam- 
eter. When one of the two concentric frames is rotated 
relative to the other, the opening defined by the rods wilt 
change its area, and can be adjusted to fit the size of the 
bubble. 

[0005] More specif icaily. a bubble guide unit in accord- 
ance with the invention comprises: 

a first hollow frame carrying a number of primary 



pivot means at locations spaced around a center of 
the frame, said number being at least four; 

a second hollow frame carrying the same number 

5 of secondary pivot means also at locations spaced 
around a center of the second frame, said second 
frame being mounted for rotation about an axis 
passing through both said centers, a series of rods 
each having one end portion located by a primary 

10 pivot means and having an opposite end portion 
tocated by a secondary pivot means such that each 
rod extends across a major portion of the frames, 
all said pivot means allowing pivotal movement of 
the rods relative to the frames and at least one of 

15 the pivot means of each rod allowing sliding motion 
of the rod relative to the respective frame, whereby 
said rods define an opening through v^ich a bubble 
may pass, and vyhereby the dimensions of said 
opening may be altered by rotation of the second 

20 frame relative to the first frame. 

[0006] Preferably, the primary pivot means are located 
at corners of a first square, and the secondary pivot 
means are located at the corners of a second square. 
25 The first and second frames are preferably in the form of 
concentric rings. 

[0007] Such bubble guide units may be stacked verti- 
calty or horizontally and their rotating frames intercon- 
nected to allow for a single adjustment mechanism. In 
30 this case posts connecting corresponding parts of the 
frames will provide the pivot means holding the rods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0008] The preferred embodiment of the present 
invention will now be described in conjunction with the 
annexed drawing figures, in which: 

Figure 1 is diagrammatic a plan view of a guide unit 
40 according to the present invention in its maximum 
diameter position; 

Figure 2 shows the unit of Figure 1 but in the Vi- 
diameter position; 

45 

Rgure 3 shows the unit of Figure 1 but in the 1/4- 
diameter position; 

Figure 4 shows the unit of Figure 1 but in its mini- 
50 mum diameter position; 

Rgure 5 shows a unit of the bubble guide construc- 
tion in perspective; and 

55 Rgures 6a and 6b show cross-sectional views 
through the center of the unit of Figure 5 in its max- 
imum and minimum positions, respectively. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0009] Referring now to Figure 1 . the bubble guide unit 
comprises two concentric ring-frames, i.e. a stationary 5 
outer frame 1 0 and an inner frame 1 1 rotatable about its 
center. Four guide rods are shown diagrammatically as 
lines 12, 13, 14 and 15. The rod 12 is attached at one 
end to a primary pivot 16 anchored to the outer ring 10, 
while its other end portion is slidably attached, near its io 
end, to a secondary pivot 17 anchored to the inner ring 
1 1 . The other rods 13, 14 and 15 are similarly attached 
at one end to a primary pivot on the outer frame and sli- 
dably attached near the other end to a secondary pivot 
on the inner frame. The rods 12, 13, 14 and 15 must be 75 
of sufficient length so as not retract out of the pivot 17 
when the inner frame 1 1 is rotated to the condition of 
Figure 4 where the opening between the rods is at a 
minimum size. 

[0010] Referring now to Figures 5. 6a and 6b of the 20 
drawings, the preferred embodiment is described. It is 
generally critical in the blown film process to keep the 
film tube aligned with the top nip rollers and tiie blown 
film die. The blown film process is normally an upward 
extrusion. However, downward extrusion has been used 2S 
in the past. 

[0011] As may be seen, the but>ble guide is con- 
structed with two lower and two upper frames In the 
form of outer and inner lower rings 10a. 11a. and outer 
and inner upper rings 10b, 11b, with a hole in the centre 30 
of the each inner ring. The outer rings 10a and 10b are 
connected by four equally spaced outer vertical posts 
16a, 16b. 16c, 16d. and the inner rings 11a, 11b are 
connected by four equally spaced inner vertical posts 
1 7a, 1 7b. 1 7c, 1 7d. The lower outer and inner rings 1 0a 35 
and 11a act like inner and outer portions of a bearing, 
where the outer ring remains stationary, the inner ring 
being the race of the bearing that is able to rotate. The 
outer ring 10a holds the posts 16a. etc. in such manner 
that they can rotate around their longitudinal axes, and 40 
inner ring holds the posts 17a, etc. in the same manner, 
so that the posts 16a, etc. constitute primary pivots and 
the posts 17a, etc. constitute secondary pivots. The 
lower rings and the upper rings are a min-or image of 
each other. In the example shown, there are four posts 45 
on the outer ring and four posts on the inner ring, each 
set of posts being located as at corners of a square. The 
outer posts 16a, etc. have been drilled adjacent their 
lower and upper ends so that each post accepts round 
rods 1 2, 1 3, 1 4, and 1 5, that have been fixed with a set- so 
screw, adjacent their lower and upper ends. The four 
posts 17a. etc. on the inner rings have been drilled 
through, adjacent their lower and upper ends, to allow 
the mating rods to slide freely as required. The rods are 
arranged in groups of lower and upper rods adjacent to ss. 
the lower and upper rings respectively, and the dis- 
tances of the rods from the rings are staggered verti- 
cally so that there is no interference between rods. The 



construction operates as follows: 
[0012] With the outer rings 10a, 1 la, held stationary, 
and with the four posts 16a. etc. with the rods 12, etc. 
having enough length to pass through the Inner posts 
17a. etc. at the same level, when the inner rings are 
rotated the rods will move inwards or outwards symmet- 
rically. The varying size of the square opening defined 
by the rods 12, etc. is allowed for by the rods sliding 
through the inner posts 17a. etc. Therefore all four posts 
rotating on the inner rings 10a. 10b will collectively 
move the sets of four lower and four upper rods together 
thereby reducing the size of the openings. 
[001 3] To reduce friction between the rods 1 2, etc. and 
the bubble, ft\e rods may have a covering, and this may 
be in the form of rollers, either in the form of a single 
solid roller for each rod, or a series of small rollers, as 
shown at 20 in Rgs.6a and 6b, that would rotate on the 
rods by way of friction with the bubble if enough friction 
were present. 

[001 4] The term rods as used herein means also rods 
with any covering used to assist in guiding the blown 
film, whether it is solid or segmented rollers, ferrous or 
nonferrous metal, plastic covering such as Teflon (TM) 
or an applied slippery agent. It is also possible to have 
hollow tubes (or tube-like shape) with a series of holes 
or slots through which air passes to reduce friction or 
contact with the blown film. 

[0015] There are no limitations on the number of ver- 
tical posts and corresponding rods. However, four, six or 
eight posts for each pair of lower and upper rings are 
convenient and will create respectively a square, hexa- 
gon or octagon shaped opening; other polygons may 
also be formed. The rods are only limited in quantity by 
the space considerations; additional rods wouki be 
staggered in distance from the rings. There Is naturally 
a practical limit to the number of rods employed, 
depending on the ring diameter. 
[0016] There is no particular height limitation to the 
apparatus, and if necessary the unit shown may be 
stacked repeatedly as desired. 

Claims 

1. A bubble guide unit comprising: two concentric 
frames, at least one of which rotates relative to the 
other, through which a blown film bubble can pass; 
and at least four bubble guiding rods anranged sym- 
metrically to each pivotally engage one frame at 
one end and to freely engage the other frame near 
its other end. 

2. A bubble gutele unit, comprising: 

a first hollow frame carrying a number of pri- 
mary pivot means at locations spaced around a 
center of the frame, said number being at least 
four; 
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a second hollow frame carrying the same 
number of secondary pivot means also at loca- 
tions spaced around a center of the second 
frame, said second frame being mounted for 
rotation about an axis passing through both 5 
said centers, a series of rods each having one 
end portion located by a priniary pivot means 
and having an opposite end portion located by 
a secondary pivot means such that the rods 
extend across a major portion of both frames. 10 
all said pivot means allowing pivotal movement 
of the rods relative to the frames and at least 
one of the pivot means of each rod allowing 
sliding motion of the rod relative to the respec- 
tive frame, whereby said rods define an open- 75 
Ing through which a bubble may be guided, and 
wherein the dimensions of said opening may 
be altered by rotation of the second frame rela- 
tive to the first frame. 

so 

3. A bubble guide unit according to claim 2, wherein 
the primary pivot means are located at corners of a 
first square, and the secondary pivot means are 
located at the corners of a second square: 

4. A bubble guide unit according to claim 2 or claim 3. 
wherein the said first frame and second franies are 
in the form of concentric rings. 

5^ A bubble guide unit according to claim 2. wherein 30 
said first hollow frame is a lower outer ring con- 
nected to an upper outer ring by a series of posts 
providing said primary pivot means, and said sec- 
ond hollow frame is a lower inner ring connected to 
an upper inner ring by a series of posts providing 35 
said secondary pivot means, said series of rods 
including a lower group of rods adjacent said lower 
outer and inner rings and an upper group of rods 
adjacent said upper outer and inner rings, said 
upper group of rods defining a second opening 40 
above, and corresponding to, that formed by the 
rods adjacent the lower rings. 
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